Search for secondary studies is essential to establish whether the review on the intended topic has already been done, avoiding waste time. In addition, secondary studies are the inputs of a tertiary study. However, one critical step in searching for secondary studies is to elaborate a search string. The main goal of this work is to analyze search strings to establish directions to better detect secondary studies in Software Engineering (SE). We analyzed seven tertiary studies under two perspectives: (1) structure -strings' terms to detect secondary studies; and (2) field: where searching -titles alone or abstracts alone or titles and abstracts together, among others. We also performed a validation of the results found. The suitable search string for finding secondary studies in SE contain the terms "systematic review", "literature review", "systematic mapping", "mapping study", "systematic map", "meta-analysis", "survey" and "literature analysis". Furthermore, we recommend (1) researchers use the title, abstract and keywords search fields in their searches to increase studies recall; (2) researchers choose carefully their paper title, abstract and keyword terms to increase the chance of having such studies found on digital libraries.
INTRODUCTION
S YSTEMATIC Literature Reviews (SLR) also known as Systematic Reviews (SR) and Systematic Mappings (SM) are known as secondary studies. Their goal is to identify and summarize research evidence on several research topics in Software Engineering (SE) [1] . This synthesis provides a complete and fair evaluation of the state-of-the-art of all relevant research available for a specific topic of interest. Tertiary studies are considered as a review that focuses only on secondary studies [1] .
One challenge in conducting secondary and tertiary studies is related to searches for relevant studies [2] , [3] , [4] , [5] , [6] . Dieste et al. [7] argue that one critical step in conducting secondary studies is to design and execute appropriate and effective search strategy, which needs to be carefully planned and implemented. Definition of a search strategy is a time-consuming and error-prone step.
Overall, Digital Libraries (DLs) searches using search strings is the main strategy used to carrying out searches to conduct secondary and tertiary studies. This search approach is known as automatic search. However, DLs are not well-suited to support automated searches in secondary studies, i.e, a search string in a given format does not work in all DLs [8] . In this scenario, a key issue is to elaborate search strings adapted to each DL [3] . The use of a broader search string could help reviewers during the search for studies [9] . For instance, a broader search string with few terms is easier to adapt, however, choosing few terms can result in loss of evidence due to some relevant studies can not be returned.
Another challenge is the definition of keywords and their appropriate combinations for search purposes [10] . One reason for this difficulty is the lack of formalization of the terminologies in most of the research topics/domain in which SLRs have been conducted [11] . In general, the probability that two researchers use the same term to refer to the same concept is often lower than 20% [12] . Sjøberg et al. [13] agree that there is no common terminology and appropriate descriptors and keywords in the SE area.
For building a search string, researchers need to be familiar with the specific search terms with respect to the research topic. The search string definition is a fundamental step for secondary studies success. However, the terms combination capable of finding the largest possible number of relevant studies accurately requires experience and knowledge about the research area [8] . Moreover, a search string can be formed by different combinations of terms. These terms have synonyms, spelling variations, acronyms, and correlates. The identification of the most suitable search string for each review is, in fact, an inherently iterative activity [14] . Therefore, it is essential to verify which terms have real impact in detecting relevant studies and also eliminate terms that reduce search accuracy and do not aggregate relevant studies to the study. SE researchers look for secondary studies for two main reasons: (1) To establish whether a secondary study on a topic has already been done, avoiding time wasting and energy in its conduction. If the review already exists however it needs to be updated then it is recommended to update it; (2) To perform a tertiary study. A tertiary study is an SLR of SLRs and it follows exactly the same method used to conduct SLR [1] . According to Kitchenham [1] , tertiary studies are performed when a considerable number of secondary studies on a particular topic of interest exist. A tertiary study is a kind of SLR, however the inputs are secondary studies: SLRs and SMs. There are many challenges associated with how it is conducted, including the search for the inputs.
In this context, which term should be used to find a secondary study? Many are the possibilities: "review of studies" OR "structured review" OR "systematic review" OR "literature review" OR "literature analysis" OR "indepth survey" OR "literature survey" OR "meta-analysis" OR "past studies" OR "subject matter expert" OR "analysis of research" OR "empirical body of knowledge" OR "evidence-based software engineering" OR "overview of existing research" OR "body of published research". Which of these options have been adopted by SE researchers conducting secondary studies?
Some authors have suggested methodologies to select databases for conducting SLRs [15] , approaches/guidelines and tools [16] , [17] , [18] , [19] for assisting the review process. However, there is no consensus on what terms should compose search strings and the preferable field(s) to detect secondary studies. We argue that it is unclear how to decide which terms to include in the search string to find secondary studies. Furthermore, it is difficult to determine when the search string is complete and which DLs select to perform the search.
In this paper, we propose a suitable search string to detect secondary studies on SE, addressing issues as quantity of applied terms, relevance and effectiveness. We evaluated search strings used by SE researchers to detect secondary studies in SE. Furthermore, we provide recommendations for researchers conducting their SLR work regarding to the choose of terms for title, abstract and keywords.
The remainder of this paper is organized as follows: Section 2 details the study design applied to evaluate search strings for detecting secondary studies, followed by addressing research questions (Sections 3 and 4), search string validation (Section 5), discussions of the results (Section 6), threats to the validity (Section 7) and related works (Section 8). Finally, Section 9 concludes our work. Garousi and Mäntylä [24] performed a tertiary study where they also have identified ten tertiary studies in SE. The list of these studies are presented in Table 1 sorted according to the years they were published. It is possible to observe that tertiary studies in SE have started to appear after 2009 and that most of the studies focus on the general SE [6] , [25] , [26] , [27] , [28] , [29] , [30] . Only three studies are related to two specific SE sub-areas: (1) distributed software development [31] , [32] ; and (2) global software development [33] . Table  2 partially describes search strings of Garousi and Mäntylä' list, which are used to detect relevant secondary studies in SE. We decided to use this list as initial basis for conducting our research.
STUDY DESIGN
Out of the 10 tertiary studies identified by Garousi and Mäntylä [24] , we considered seven studies (ID S2, S3, S6, S7, S8, S9, S10). These studies were selected for two main reasons: (i) they were conducted and double-checked by reviewers with experience in conducting secondary studies; and (ii) they contained all necessary data (e.g., list of included studies and search string) to be used in our analyses. Consequently, we excluded study S1 because it just used manual search. Study S4 used in its research data collected in other two tertiary studies [29] , [30] , both already included in our analysis. Finally, to perform a deeper analysis, as mentioned above, we considered only tertiary studies that have the list of included secondary studies available, therefore S5 was excluded.
We analyzed the set of included secondary studies in the selected tertiary studies to answer two Research Questions (RQs) under two perspectives, detailed as follows: -Perspective 1 (Structured analysis): RQ1: Which terms should be used to detect secondary studies for tertiary studies?
The focus was to identify terms and synonyms that compose search strings created to detect secondary studies. As shown in Figure 1 , the structured analysis was performed in two steps. During step 1.1, we considered string terms related to secondary studies, i.e., terms related to research domain were not considered. During step 1.2, these terms were organized in a list to reveal the terms and their synonyms most used by researchers to detect secondary studies. The results are presented in Section 3 -(RQ1). -Perspective 2 (Search field): RQ2: What is the preferable field(s) to search secondary studies: (e.g. titles alone or titles and abstracts together, among others)? The focus was to identify preferable field(s) (search in title alone, or abstract alone, or title and abstract together, etc.) to detect secondary studies for tertiary studies. The analysis was executed in two steps. Initially, during step 2.1, we listed the secondary studies included in each tertiary study and downloaded all of them. A total of 337 were detected, however one study was not available for download, totalizing 336 studies. In the sequence, step 2.2, we checked the appearance of string terms in title, abstract and keywords of each secondary study. The results are showed in Section 4 -(RQ2).
We used a data extraction form to extract information and enable to answer our RQs. The extracted data is available online on http://goo.gl/k5bNp6.
RQ1: WHICH TERMS SHOULD BE USED TO DE-TECT SECONDARY STUDIES FOR TERTIARY STUD-

IES?
Considering the seven tertiary studies selected by us, we extracted and grouped in a single list all search string terms used to find secondary studies. These terms were counted and the numbers of appearance are listed in Table 3 .
The terms "meta analysis" and "meta-analysis" were considered as a unique term (T12) in Table 3 , since according [29] No search string [30] "review of studies" OR "structured review" OR "systematic review" OR "literature review" OR "literature analysis" OR "in-depth survey" OR "literature survey" OR "meta-analysis" OR "past studies" OR "subject matter expert" OR "analysis of research" OR "empirical body of knowledge" OR "Evidence-based software-engineering" OR "evidence-based software engineering" OR "overview of existing research" OR "body of published research" [26] "review of studies" OR "structured review" OR "systematic review" OR "literature review" OR "literature analysis" OR "in-depth survey" OR "literature survey" OR "meta analysis" OR "past studies" OR "subject matter expert" OR "analysis of research" OR "overview of existing research" OR "body of published research" OR "evidence-based" OR "evidence based" OR "study synthesis" OR "study aggregation" [27] No search string [6] (systematic OR controlled OR structured OR exhaustive OR comparative) AND (review OR survey OR "literature search") [25] Title=(systematic review) [31] systematic review OR systematic literature review OR systematic map OR systematic mapping OR mapping study [32] ("systematic review" OR "systematic literature review" OR "systematic map" OR "systematic mapping" OR "mapping study") [28] ("review of studies" OR "structured review" OR "systematic review" OR "literature review" OR "literature analysis" OR "in-depth survey" OR "literature survey" OR "meta analysis" OR "past studies" OR "subject matter expert" OR "analysis of research" OR "overview of existing research" OR "body of published research" OR "Evidence based" OR "evidence based" OR "study synthesis" OR "study aggregation" OR "systematic literature review" OR SLR) [33] ("review of studies" OR "structured review" OR "systematic review" OR "literature review" OR "systematic literature review" OR "literature analysis" OR "in-depth survey" OR "literature survey" OR "meta-analysis" OR "analysis of research" OR "empirical body of knowledge" OR "overview of existing research" OR "body of published knowledge") to Singh and Singh [19] the character "-" is interpreted as a blank space by several DLs, such as IEEEXplore, ACM DL, SpringerLink, Science Direct and Wiley.
The most used term in tertiary studies was "systematic review" (T1). This term appeared in all seven tertiary strings (100%), see Table 3 -line 2. The terms "literature review" (T2) and "systematic literature review" (T3) were used in four search strings (57.14%) individually. However, the term "literature review" is part of the term "systematic literature review" and in six (85.71%) of the seven tertiary studies at least one of these terms composed the string. Moreover, in the search strings of studies S9 and S10 both terms (T2 and T3) appeared together. Terms related to systematic mapping (T19, T20, T24) had a lower appearance than terms related to SLR (T1, T2, T3). Similarly, there were less synonyms to SM than to SLR.
Analyzing Tables 4 and 5 it is possible to identify string terms that returned secondary studies . Terms T7,  T10, T11, T13, T14, T15, T17, T18, T19, T20, T21 and T22 are synonymous to SLR, however, in SE context, they are not being used for investigations to describe their reviews.
For this reason, they are not described in Tables 4 and 5. For example, the tertiary study S2 analyzed 33 secondary studies. The string adopted by S2 was composed by terms T1, T2, T6, T8, T9, T12 (see Table 4 -line 2). Terms T7, T10, T11 and T15, which also composed the study search string, did not return studies. Term T1 (see Table 5 -line 3) returned nine of the 33 studies (27.27%). On one hand, T3 did not find studies because it was not part of the string (see Table  5 -line 3). On the other hand, although T4 composed the string, it did not return studies. Due to these two reasons, both terms (T3 and T4) did not appear in Table 4 -line 2. T1 returned 174 (51.78%) studies of the 336 secondary studies detected by the seven tertiary studies altogether. A total of 103 (30.65%) studies are returned by T2 and 73 (21.73%) was achieved using T3.
One point to be discussed is that one study can be returned by more than one term. Therefore, sum of the studies may exceed 100%. For example, the total number of included studies in S3 is 67, however the sum returned by all terms is 77 (T1 = 41 + T2 = 26 + T4 = 2 + T5 = 1 + T8 = 2 + T9 = 1 + T6 = 4). Similarly, studies returned by combining Terms combination  S2  T1, T2, T6, T8, T9, T12  S3  T1, T2, T4, T5, T8, T9, T12, T16  S6  T1  S7  T2, T3  S8  T1, T3, T24  S9  T1, T2, T3, t4, T8, T16, T23  S10  T1, T2, T3, T6, T9 T1, T2 and T3 added 350 studies (174 + 103 + 73). Figure 2 illustrates the arrangement of the terms used to search for secondary studies in relation to the year of publication of these studies. Secondary studies in SE started to appear after the publication of the first procedures to perform SLR [34] published in 2004. This fact justify the year of the included studies start in 2005. The terms "systematic review" and " literature review" most appeared in 2009 while the term "systematic literature review" in 2011. In addition, the biggest concentration of studies are found by these three terms distributed between 2008 and 2011. The abbreviation "SLR" started be used in the selected studies after 2008. In 2008 Petersen et al. published the first study addressing specifically systematic mapping in SE [35] , as a consequence we believe that this is the reason for the appearance of the term in our set of included studies only in 2009.
Based on our results until now, a partial search string to find secondary studies should be formed by the terms: "systematic review" OR "literature review" OR "systematic mapping" OR "mapping study" OR "systematic map".
RQ2: WHAT IS THE PREFERABLE FIELD(S) TO
SEARCH SECONDARY STUDIES?
Several DLs allow the execution of search strings in titles, abstract and keywords, however, actually there is no consensus in what would be the preferable field(s) for searching relevant secondary studies. Table 6 describes where (title, abstract and keywords) each string term was found in the list of included secondary studies. In order to obtain a global overview from all secondary studies included in the list of all tertiary studies considered, we searched for duplicated studies among the lists of secondary studies as well as we analyzed if one respective term was already analyzed before in duplicated papers. For example, studies S2 and S4 had, in their included secondary studies list, a same secondary study and both had the term "systematic review" in their search string. Therefore, we analyzed and counted the presence of the term just once. This approach was adopted to avoid bias in our overall analysis.
With respect to the 12 terms that returned secondary studies (Table 6) , abstracts have a higher appearance of terms, totalizing 234 appearances following by titles with 178 and keywords with 167. One possible reason is that abstracts present a summary of the study containing more words than title and keywords, consequently the probability of terms appearance is bigger than in titles and abstracts. Nevertheless, the presence of some terms in title were interesting. The term "SLR" appeared more times in title and the term "systematic review" in abstracts (see Table 6 -line 6 and 3). The term "systematic literature review" appeared more times in keywords (see Table 6 -line 4).
We recommend that abstract must be considered since it returned the higher number of relevant included studies. However, our research showed that title and keywords also are capable to find a considerable number of studies. Therefore, the preferable fields are title, abstract and keywords altogether. Although it seems obvious that the search should be done in all three fields, it was important to check whether searching limited to the title or abstract field could reduce the number of results retrieved. An essential task in a secondary study is to retrieve all relevant studies. Not finding all relevant studies from a review may result in bias and, consequently, false or imprecise conclusions.
SEARCH STRING VALIDATION
The search string suggested by us (RQ1) was tested for retrieving secondary studies. The definition of a control group was essential for its calibration. When relevant publications of the control group were not found, new terms were added to the search string during the calibration activity. In order to define the control group, we performed a search on the DL Scopus to find more tertiary studies in SE. We used the search string: (("tertiary study" OR "tertiary review" OR "tertiary systematic review" OR "systematic review of systematic review") AND "software engineering") applied on title, abstract and keywords. The search string was based on the reading of tertiary studies listed in Table 1 . We included a tertiary study only if the study be within the SE context and if the list of secondary studies included in the tertiary study is available. We excluded a study if it is just published as 0(0.00%) 2(2.99%) 0(0.00%) 0(0.00%) 0(0.00%) 3(2.58%) 0(0.00%) 5 T5 0(0.00%) 1(1.49%) 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%) 1 T6
1(3.03%) 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%)
2(6.06%) 1(1.49%) 0(0.00%) 0(0.00%) 0(0.00%) 3(2.58%) 0(0.00%) 6 T16 0(0.00%) 4(5.97%) 0(0.00%) 0(0.00%) 0(0.00%) 24(20.69%) 0(0.00%) 28 T23 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%) 19(16.38%) 0(0.00%) 19 T24 0(0.00%) 0(0.00%) 0(0.00%) 0(0.00%) 1(4.35%) 0(0.00%) 0(0.00%) an abstract, not written in English, an older version of other study already considered, not in the scope of SE and the list of secondary studies included is unavailable. We then constructed a control group of 986 secondary studies based on the list of included secondary studies of the 14 tertiary studies selected after the application of the inclusion and exclusion criteria mentioned above (see Table  7 ). In order to determine if the proposed search string was able to detect these 986 secondary studies, we further tested the presence of the terms defined in our string in the title of the studies. Only if the term was not found in the title, we checked its presence in the abstract and then in the keywords. Figure 3 illustrates the string validation process. The results from the validation process is presented in Tables  8 and 9 .
Considering the presence of string' terms studies title (see Table 8 ), of the 986 secondary studies of the control group, our string was able to detect 774 studies (78.50%).
From the remaining 212 studies, we verified the presence of the string terms in the abstract. More 158 (16.02%) studies were detected. 14 studies were retrieved by keywords, total- izing 948 of 986 studies (774+158+16 -96.15%). 38 (3.85%) studies were not retrieved by our string. The string was not able to detect studies categorized as meta-analysis (6 studies), survey (17 studies) and literature analysis (2 studies).
Pickard et al. [36] affirm that meta-analysis is appropriate for homogeneous studies when raw or quantitative data are available. Until a few years ago, SE simply lacked a sufficient body of replicated empirical studies to support meta-analysis application. In 2007, Dybå et al. affirmed: "In SE, primary studies are often too heterogeneous to permit a statistical summary." In 2011, Cruzes et al. [25] conducted a tertiary study to assess the types and methods of research synthesis in secondary studies in SE. They analyzed 49 reviews and concluded that: (i) half of the studies did not contain any synthesis; (ii) two thirds performed a narrative or a thematic synthesis; and (iii) only a few studies adequately adopted a research synthesis. Only two reviews, from the same research group, were classified as metaanalysis. We believe that several initiatives have changed this scenario, for example: (i) premier journals, such as, the journal Empirical Software Engineering strives to provide its audience with detailed data from the studies it publishes; (ii) there has been a growing awareness in the SE community of the importance of replicating studies [37] , [38] . Some authors [38] have suggested a classification which is intended to provide experimenters with guidance on what types of replication they can perform.
Literature analysis is "the practice of looking closely at small parts to see how they affect the whole" [39] . Survey is an empirical method that allows researchers to collect data from a large population aiming to generalize the findings [40] . Fowler [41] states that "statistical evidences can be obtained in a survey". Dawson [39] adds that "surveys draw either qualitative or quantitative data from population". One reason for using the term survey in reviews is the comprehensive definition of the term. Among other several definitions, Cambridge dictionary defines survey as: to look at or examine all of something, especially carefully. Therefore, it is possible to adopt survey and literature analysis as synonymous to SLR if: (i) population/small parts = available evidence (primary studies) systematically searched; (ii) findings/whole = summary of quantitative/qualitative data from different studies (statistical techniques can be used).
For the reasons given above, we decided to add the terms meta-analysis, survey and literature analysis to our string. Therefore, after the calibration (see Table 10 ), the final string suggested by us is shown as follows:
In summary, our search string was able to locate 973 of the 986 secondary studies included in the tertiary studies (98.68%). Three new terms were added during the calibration and a new search string was defined.
Some specific results from the validation process execution can be highlighted. Before the string calibration two secondary studies set from two tertiary study [42] , [43] were completely retrieved by the proposed string. However, after string calibration (final string) the number of sets of secondary studies 100% retrieved increased to seven. This behavior was observed in the studies of Bano et al. [44] , Goulão et al. [45] , Nurdiani et al. [46] , Hoda et al. [47] , Marimuthu and C. [48] and Singh et al. [23] .
The strings format must be verified for each DL. Such verification is necessary because the web search interfaces provided by these libraries continually change their rules, as also stated in [4] , [8] , [9] , [49] , [50] . Table 11 illustrates different adaptations required in our search string to Web of Science, IEEE Xplore and ACM DL considering search in the title, abstracts and keywords of the studies.
Even after the string improvements, 13 studies were not found. In all of them, the authors mentioned the type of study only in Introduction or Methodology section. This fact reinforces the recommendation of complementary searches, added to the automatic searches as well as a reminder to researchers to explicit the research method in the title, abstract or keywords.
DISCUSSIONS
In this section, we discuss issues related to the results obtained in our analysis and the limitations of our findings.
Elaborating and refining search strings is an important step in increasing the quality of the review process. Kitchenham and Charters [1] and Petersen and colleagues [51] recognize that the review process is iterative and typically requires revisions. For example, the construction of the search string is not a linear process; indeed, it implies a continuous refinement process [52] . New candidate keywords typically emerge during the calibration activity, and it is essential 
Search string
Studies retrieved ("systematic review" OR "literature review" OR "systematic mapping" OR "mapping study" OR "systematic map") 948/986 (96.15%)) ("systematic review" OR "literature review" OR "systematic mapping" OR "mapping study" OR "systematic map" OR "meta-analysis") 954/986 (97.72%) ("systematic review" OR "literature review" OR "systematic mapping" OR "mapping study" OR "systematic map" OR "meta-analysis" OR "survey") 971/986 (98.48%) ("systematic review" OR "literature review" OR "systematic mapping" OR "mapping study" OR "systematic map" OR "meta-analysis" OR "survey" OR "literature analysis") 973/986 (98.68%)
TABLE 11
Adaptations of Search Strings for DLs
DL
Adapted Search String Web of Science TS=("systematic review" OR "literature review" OR "systematic mapping" OR "mapping study" OR "systematic map" OR "meta-analysis" OR "survey" OR "literature analysis") IEEE Xplore (((((((("systematic review") OR "literature review") OR "systematic mapping") OR "mapping study") OR "systematic map") OR "meta-analysis") OR "survey") OR "literature analysis") ACM DL "query": ("systematic review" "literature review" "systematic mapping" "mapping study" "systematic map" "metaanalysis" "survey" "literature analysis") to refine the search string considering new terms and their synonyms.
Refinements are essential to ensure good search strategies. During the calibration of our search string, three new terms were identified. In summary, our recommendation for secondary studies searching is described in Figure 4 . As illustrated in Figure 4 , a search string for searching secondary studies should be formed by: (1) terms and their synonymous related to research domain connected by OR logical operator; (2) logical operator AND; (3) terms and their synonymous related to secondary studies connected by OR logical operator.
The synonyms suggested by our study to find secondary studies are: "systematic review" OR "literature review" OR "systematic mapping" OR "mapping study" OR "systematic map" OR "meta-analysis" OR "survey" OR "literature analysis". After the search string elaboration, it must be applied in title, abstract and keywords.
It is clear that the string to search for secondary studies proposed by us contains the most obvious terms. However, this work demonstrates that this terms are enough to search for secondary studies. In Kitchenham and colleagues book [53] , it is highlighted that researchers in computing, more specifically in SE are prone to introduce new terms to describe their papers. However, they recommend avoiding this approach since the terminology used in SLRs is already adequate to describe the conduction of this type of study. Moreover, they reinforce that using standard terminology makes it easier to find the paper.
It is worth mentioning that each DL has a different input format, so it is necessary to adapt the string according to the rules required by DLs. Table 11 presents examples of adapted strings for some of the most known DLs: Web of Science, IEEE Xplore and ACM DL.
Generally, researchers give little thought to define title and abstract of their studies. Keywords get even lesser attention, often being typed directly in the conference/journal's submission system. However, these three elements -title, abstract, and keywords -are essential to ensure the publication success. Without them, most papers may never be found by interested readers. A sloppy attitude towards these three elements makes the search inefficient, even with "golden" search strings. The title and abstract are often the only elements of a study freely available on-line.
Based on our results, we suggest that the preferable field for searching secondary studies is to search in title, abstract and keywords together. Writing good titles, abstracts and keywords can insure that your study will be found by readers looking for it. Some recommendations are: -Title
Good titles generally use terms that highlight the aim of the paper [54] . In Medicine, Cochrane Handbook for SLRs of Interventions [55] , recommends that the title succinctly states the methodology and the problem for which the methodology is being assessed.
Our research showed that the terms most used to describe secondary studies are "systematic review", "literature review" and "systematic literature review". The "literature review" term is part of "systematic literature review" term, i.e., studies returned by "systematic literature review" are returned by "literature review" term as well. Therefore, we can say that the use of the terms "systematic review" or "literature review" are capable to return majority of relevant studies.
One point to be highlighted is that most of search strings analyzed did not present terms related to SM. From seven tertiary studies analyzed, only two (S7 and S8) had SM synonyms described in their strings. In addition, three of the 24 terms listed (see Table 3 -lines 20, 21 and 25) are related to SM. Moreover, only the term T24 returned one included secondary studies (Study S8 -see Table 5 -line 14); We suggest that SE secondary studies' titles be formed by two parts -research topic: research methodology. Some examples are: "Concurrent Software Testing: A Systematic Review" [56] ; "Knowledge Management Practices in GSD: A Systematic Literature Review" [57] .
-Abstract
Abstracts must present a synthesis of research carried out. It is the part of the text that the researcher must pay close attention to describing the most relevant points of his research. Abstracts when compared to titles and keywords have the highest amount of words written, however if the abstract are not properly written, the study detection by search engines becomes more difficult. Recent studies have provided evidence that conventional and poorly written abstracts can hinder the study detection [14] , [58] .
Our research showed that abstracts were the field that most returned secondary studies (See Table 6 -line 14, column 3). Therefore, researchers must be careful explaining the research method in the abstract. In addition, it is important verify if the terms that are being used for describing the method or methodology addressed are straightforward. For example, writing "We performed a literature search following the guidelines proposed by Kitchenham and Charters [1] , rather than "We performed a systematic literature review".
-Keywords
Keywords should be also found in the title, and in the abstract several times [54] .
SE researchers could also consult secondary studies ontologies to identify keywords, e.g., de Almeida et al. [59] developed an ontology to describe knowledge regarding experimental studies, including SLRs.
THREATS TO THE VALIDITY
The main limitation of this research is that we had no access to the list of secondary studies returned by automated search performed by authors. For this reason, we made use of the lists of the included secondary studies that were available. We assumed that the other studies were excluded because they were not relevant. Thus, as a first-cut assessment, we believe our study met its goal. Other threats to validity are described below. Internal validity. Concerning internal validity, it is important to observe the limitation existing in relation to the universe of studies analyzed. The terms of our string were initially extracted from seven tertiary studies in SE mentioned by Garousi and Mäntylä. [24] . However, we constructed a control group of 986 secondary studies based on other eight tertiary studies. Three new terms were identified during this validation activity and 98.68% of the secondary studies were retrieved. Thus, we believe that our string is suitable for retrieving secondary studies. Construct validity. The focus of our study was to analyze terms of the investigated research method (secondary studies). However, we suggest three different set of domain terms for three different areas. Others domain specific areas are not analyzed. For example, what are the synonyms for SE? For the elaboration of a complete search string, researchers must indicate these synonyms. Different synonyms could result in different studies, even adopting the same terms indicated by us for secondary studies. Reliability. The terms of our search string are quite broad aiming to retrieve the maximum number relevant studies. However, studies that adopted different terminology will not be found. In order to mitigate this threat, complementary search strategies should be executed. External validity. We suggest a generic search string, which is not generalizable for all DLs and their particularities, e.g., regarding plural, specific symbols (*, etc), among other details.
RELATED WORKS
Dieste and colleagues [20] conducted a study to identify optimal search strategies to SLR. They evaluated recall and precision of search strategies in order to find an optimum strategy presenting recommendations on search strategies approaching research terms adoption and they found that title and abstracts are better than full text to search for studies. However, they concluded that it is impossible for a search strategy to return 100% of the relevant studies, due to lack of standardization in ES terminology. Also, the work was conducted considering the term "experiment" and its synonymous unlike the approach chosen for this work that analyzes a range terms related to secondary studies.
Singh and Singh [19] pointed inconsistencies in automated search resources in some of the DLs most commonly used by researchers to conduct secondary studies. Therefore, they have developed a caution guide that should be considered by researchers during the search for studies. Among the caution points raised are: the definition and customization of search strings for each DL, the complete learning of the behavioral aspects expected and observed in the resources of an individual DL, the accomplishment of a specific validation study for the specifics search string defined for each DL and to report in the section of threats to validity the limitations faced during the search process. However, the authors does not propose a search string ready-to-use and the preferable fields to search for secondary studies in DLs.
Tools to support automatic search for secondary studies are desired by SE researchers [21] . Ghafari et al. [17] developed a unified search tool that integrates an automatic search engine with the best-known SE DLs. However, for the use of the tool it is necessary to define the search terms, logical operators and fields which the search should be applied (for example: title, abstract and keywords). Souza et al. [22] also propose an approach to automate search strings for secondary studies called Search-based String Generation (SBSG) through the application of the algorithm Hill Climbing, an Artificial Intelligence technique. To use the SBSG, researchers still need to define a set of parameters: terms, keywords, synonyms, number of iterations (how many times SBSG will run), and a list of control studies.
Singh et al. [23] conducted a preliminary tertiary study addressing 50 recently published secondary studies (2016-2017). As a result, this study highlights that most of the secondary studies adopt automatic search using at least four different DLs and complement the search with a manual search. It is also highlighted that the authors who perform secondary studies in SE do not adequately describe the search process, especially regarding to the search string used and the limitations and implications of the search process. In general, the authors highlighted that secondary studies are difficult to reproduce and that in the future they intend to investigate search strings to analyze the possibility of constructing reusable search strings, subject presented in this paper.
CONCLUSIONS
This paper aimed to assist investigations in SE area to create a search string to find secondary studies. In light of our findings, the main contributions of this research are as follows:
We constructed a suitable search string that can efficiently retrieve secondary studies wherein eight search terms were able to retrieve 98.68% of the secondary studies considered in your analysis;
The proposed suitable search string may help SE researchers detect secondary studies. We believe that this suitable search string for retrieve secondary studies may provide a time-saving useful tool for SE researchers who need to analyze secondary studies.
We presented and demonstrated that the preferred fields to search for secondary studies are title, abstract and keywords. Moreover, we provided recommendations to researchers conducting their SLR work regarding to the choose of terms for title, abstract and keywords As a future work, we intend to develop a tool to (semi) automatically adapt the search strings in Digital Libraries for SE studies. In addition, we intend to further investigate search strategies as a whole, including selection of DLs and the adoption of other search methods (such as manual and snowballing) combined with automated search.
